Introduction
Dyslipidemia amongst most important risk factor in cardiovascular disease and morbidity. The cardiovascular disease is one of the highest causes of death in Western countries. including among the most important risk factors is dyslipidemia, which is related to age and cause of death in Western countries. 1 Genetic predisposition to hypercholesterolemia involves changes in lipoprotein transport and metabolism that causes atherosclerosis. 2 Hypercholesterolemia contributes as a risk factor for endothelial dysfunction in kidney and worsens the condition of patients with previous kidney damage. 3 Patients with dyslipidemia show cardiovascular manifestations, from several studies focusing on the effects of hypercholesterolemia which causes the progression of previous kidney disease. 4 Kidney becomes the first organ that will experience damage from age and degenerative diseases. Renal aging is characterized by loss of function and increased glomerulosclerosis, tubular atrophy and interstitial fibrosis. 5 The effect of aging in kidney damage pathology is also associated with changes in cholesterol metabolism. Previous experimental studies has shown that hypercholesterolemia can reduce renal blood flow, glomerular filtration and ultrafiltration, as well as damaging tubular and glomerular excretion. 6, 7 Hypercholesterolemia can build up and develop into atherosclerosis, thus narrowing of blood vessels, especially in the heart, brain, kidneys, and eyes. Moreover, 22% of cardiac output passes through the kidneys, making them prone to endothelial capillaries damages. The endothelial damage results in microalbuminuria. 8 In Indonesia, in patients with hypercholesterolemia found 23% experienced damage to the kidneys. In the MICRO-HOPE study, damage to the kidneys causes twice the risk of increased cardiovascular disease morbidity and mortality. Hypercholesterolemia can occur due to an unhealthy lifestyle, ranging from an unbalanced diet to a lack of sports activities. Unbalanced
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diet includes consumption of foods high in fat and carbohydrates, low in fiber, smoking habitsd also drinking alcohol. 9 Based on the explanation above, this study intended to determine the effect of high-fat diet in histopathological changes in kidney rats model.
Methods

Animal model
Eight-week-old Rattus novergicus males were obtained from animal laboratories (Universitas Airlangga, Surabaya). The animals were acclimatized at room temperature (25-30 °C) for one week; and had access to food and water ad libitum under a 12-hour light/dark cycle. After 1 week of acclimation, healthy Rattus novergicus males weight ±200-250 gram were taken and divided into control and treatment group. In addition, the models were administrated with high-fat diet from cow fat emulsion as an induction of hyperlipidemia 2ml via oral gavage for 2 weeks. All experiment has been approved by the animal ethics committee of Universitas Airlangga and procedures conformed to guidelines for animal experimentation of Universitas Airlangga.
Histological analysis
The kidneys from each animal obtained after euthanized at day 14 and fixed in 10% formalin solution, then processed by the paraffin technique. Sections of 5μm thickness were cut and stained by haematoxylin and eosin (H&E) for histological examination. Representative photomicrographs were obtained with a Olympus V-TVO 5XC-3 (Olympus, Tokyo, Japan) and microscope coupled to a Olympus camera using a 40× magnification objective.
Statistical analysis
All results were expressed as mean ± standard error of mean (SEM). Comparison of parameters between two groups was performed with unpaired Student's t-test. Comparisons of dose-respons curves were made by twofactor repeated measures ANOVA, followed by Tukey's post hoc test for comparison between groups. A value of P<0.05 was considered significant. All data analyzed using IBM SPSS Statistic for Windows version 19.0 (IBM Corp., Armonk, N.Y., USA).
Results
We evaluated these renal specimens of control group by light microscopy on an H&E stained section, the following glomerular features were seen: the overall cellularity of the glomerulus, the symmetry of the glomerulus and the thickness of the capillary walls ( fig.  1A ). Renal tubules (the long and winding neck) formed as the proximal tubule, the loop of Henle, the distal tubule and proximal tubule (fig. 1B) .
However, the histology in kidney sections from HFD-fed rats are summarized as follows. Dilatation in glomerular capillaries and other blood vessels was detected ( fig.2A ). Mononuclear cell infiltration was seen in the renal cortices of the HFD-fed rats ( fig.2B) . Degeneration in nephrons, including glomerulosclerosis, segmental necrosis and tubular defects, was found ( fig.2B ). There were many necrotic interstitial cells in the kidneys of the HFD-fed rats ( fig.2B ). 
Discussion
Hypercholesterolemia is a general clinical problem that can cause complications in vital organ including kidneys. 10 In previous studies with hypercholesterolemic experimental animals, hypercholesterolemia was found to interfere with lipid or cholesterol metabolism kidney. 11 In previous studies of mice models given HFD found that disruption of lipid profile, kidney function and structure. 11, 12 In the present study, an obesity model was performed by feeding with animal tallow, and the effects of this obesity on rat kidneys were studied.
It is known that the proximal tubule is the first part of the kidney tubule which most substance functions are to filter and re-circulate blood to the system. Damaged in tubular can affect in nutrients and electrolytes loss. This study demonstrated that increases hypercholesterolemia affects the structure of the renal tubules. 13 The changes are characterized by change in shape of the tubules and cells that are acidofilic. This study is in line with previous studies in which hypercholesterolemia induction causes tubular damage and inhibits filtration that causes protein loss and renal tubular luminal leak, 14 and accumulation of fat droplets in tubular cells. 15 The accumulation of fat droplets in tubular cells can affect cell metabolism and induce oxidative stress and lipid peroxidase. 16 In addition, research conducted stated that accumulation of fat in the renal tubules can produce lipotoxicity as fatty acids which act as detergents which can weaken the membrane structure and increase cell apoptosis.
The pervious study showed that excess lipids in the kidney lead to mitochondrial damage in all renal cell types, with reduced size, loss of cristae membranes, and decreased matrix density. Because the protein complexes of the electron transport chain are located on the cristae membranes, the loss of cristae membranes contributes to a loss of ATP production. The impact of mitochondrial dysfunction in the kidney appears to be cell-type specific. 17 Mitochondrial dysfunction caused cell injury and death in glomerular endothelial cells, with 50% cell loss in HFD. 18 However, in our study showed that HFD increased the inflammation cells in histological analysis of kidney significantly. The increasing of inflammation cells may related with lipid accumulation in the kidney. Furthermore, lipid accumulation is associated with reduced activity of AMPK in the kidney. 19 The role of AMPK is to restore cellular energy balance by stimulating energy-generating pathways such as fatty acid oxidation and inhibiting fatty acid synthesis. Activation of AMPK with 5-aminoimidazole-4-carboxamide-1-b-D-ribonucleoside prevented lipid accumulation and glomerulopathy in the kidney during HFD, but a direct role of AMPK in protecting the kidney is unclear because 5-aminoimidazole-4-carboxamide-1-b-D-ribonucleoside also prevented weight gain, insulin resistance, and hyperglycemia, thus reducing metabolic stress to the kidney. 20 
Conclusion
In conclusion our study showed that a HFD induced obesity, and may lead to renal deformities as a result of histopathological changes such as dilatation, tubular defects, inflammation and connective tissue enlargement of the kidney.
